Phosphorylation of intermediate filament proteins by cAMP-dependent protein kinases.
The intermediate filament proteins, desmin and vimentin, are phosphorylated in skeletal muscle cells in vivo. Desmin kinase activities have been purified from mature chicken skeletal muscle and identified as the cAMP-dependent kinases. Chicken skeletal muscle contains two cAMP-dependent protein kinases which are similar to those of other tissues in their subunit composition and chromatographic behavior. The catalytic subunits purified from the two chicken cAMP-dependent kinases phosphorylate both desmin and vimentin in vitro, using cytoskeletal residues prepared from cultured myogenic cells as a substrate. Likewise, the purified catalytic subunits of the rabbit skeletal muscle and bovine heart cAMP-dependent protein kinases phosphorylate desmin and vimentin in vitro. Desmin and vimentin phosphorylation by the rabbit skeletal muscle catalytic subunit is inhibited by the addition of its regulatory subunit. This inhibition is reversed by the presence of cAMP in the reaction mixture. A small fraction of the vimentin phosphorylation is cAmP-independent. Tryptic peptide analysis of desmin phosphorylated in vivo shows two major phosphopeptides. Serine is the phosphorylated amino acid in both peptides. The same two peptides are phosphorylated in vitro by the bovine heart catalytic subunit, but additional peptides are also phosphorylated.